Improved cognition, mild anxiety-like behavior and decreased motor performance in pyridoxal phosphatase-deficient mice.
Pyridoxal 5'-phosphate (PLP) is an essential cofactor in the catalysis of ~140 different enzymatic reactions. A pharmacological elevation of cellular PLP concentrations is of interest in neuropsychiatric diseases, but whole-body consequences of higher intracellular PLP levels are unknown. To address this question, we have generated mice allowing a conditional ablation of the PLP phosphatase PDXP. Ubiquitous PDXP deletion increased PLP levels in brain, skeletal muscle and red blood cells up to 3-fold compared to control mice, demonstrating that PDXP acts as a major regulator of cellular PLP concentrations in vivo. Neurotransmitter analysis revealed that the concentrations of dopamine, serotonin, epinephrine and glutamate were unchanged in the brains of PDXP knockout mice. However, the levels of γ-aminobutyric acid (GABA) increased by ~20%, demonstrating that elevated PLP levels can drive additional GABA production. Behavioral phenotyping of PDXP knockout mice revealed improved spatial learning and memory, and a mild anxiety-like behavior. Consistent with elevated GABA levels in the brain, PDXP loss in neural cells decreased performance in motor tests, whereas PDXP-deficiency in skeletal muscle increased grip strength. Our findings suggest that PDXP is involved in the fine-tuning of GABA biosynthesis. Pharmacological inhibition of PDXP might correct the excitatory/inhibitory imbalance in some neuropsychiatric diseases.